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Abstract
Introduction and hypothesis To investigate sexual and ana-
tomical outcome after Shears neovagina in patients with
Mayer–von Rokitansky–Kuster–Hauser syndrome (MRKH).
Methods Forty-three consecutive patients with MRKH syn-
drome underwent surgery creating a neovagina according to
Shears. Follow-up was 8 years. Sexual function was
assessed using the Female Sexual Function Index (FSFI)
as patient reported outcome; anatomical results were
assessed measuring anterior, posterior and apical prolapse
using the ICS Pelvic Organ Prolapse Score (ICS-POP
Score). Pelvic floor contraction was measured applying the
Oxford grading system.
Results Thirty-seven of the patients were regularly sexually
active and filled in the FSFI; mean total FSFI was 27.2
(range 24–28). No significant prolapse of the neovagina
was noted, 11 patients had a grade I cystocele, rectocele or
apical descent that was asymptomatic. Oxford grading of the
pelvic floor contraction was 4 in median (range 2–5).
Conclusion The neovagina according to Shears is a valuable
surgical option with good sexual and anatomical outcome
8 years after therapy.
Keywords Mayer–von Rokitansky–Kuster–Hauser
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Introduction
Mayer–von Rokitansky–Küster–Hauser syndrome (MRKH)
is a condition in which the Müllerian ducts fail to develop
resulting in the absence of a normal vagina and uterus, but
with normal tubes and ovaries usually located at the pelvic
brim and a normal 46, XX karyotype. The external genitalia
show a very shallow vaginal pouch and secondary sex
characteristics are normal [1, 2]. Additional anomalies of
the urinary tract and skeleton are often associated [3].
The absence of the vagina results in primary amenor-
rhoea, which is usually the reason why patients seek medical
help. MRKH is the second most common reason for primary
amenorrhoea [4]. The combination of gynaecological exam-
ination and MRI or other imaging techniques usually leads
to the correct diagnosis [4].
A variety of operations for the creation of a neovagina
have been suggested; however, there is to date no consensus
which procedure should be considered the gold standard [1].
Open transabdominal surgery, laparoscopic access or vagi-
nal dilation of the Müllerian ducts are suggested [1], the
latter creating a neovagina according to Shears [5]. The
major differences among the various methods for creating
a neovagina are access, mode of dilatation, and type of
tissue used to cover the neovaginal cavity. For the creation
of a neovagina according to Shears, the surgical trauma is
limited to the area of the neovagina in comparison to intes-
tinal vaginoplasty and the Davydov procedure. As a conse-
quence, postoperative discomfort and pain can be kept to a
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minimum. Additionally, an advantage of this surgical tech-
nique is that the functional axis of the neovagina is identical
to the anatomical axis of a natural vagina, allowing for
satisfactory intercourse [6].
The Female Sexual Function Index (FSFI) is a brief, self-
reported measure of female function, which evaluates six
different domains of sexual function: desire, subjective
arousal, lubrication, orgasm, satisfaction, and pain. It was
first described by Rosen et al. in 2000 [7] and is widely used
for the assessment of sexual function. The FSFI has been
validated in many languages, including the Swiss national
languages German, French, and Italian, which makes it an
ideal tool to assess sexual function in our setting.
The International Continence Society Pelvic Organ Pro-
lapse Score (ICS POP score) is a validated tool for assessing
vaginal length, perineal body and the stage of any prolapse
from the anterior and/or the posterior wall as well as the
apex [8]. To date, no studies have been published describing
the incidence of prolapse and sexual function after neovagi-
nae that were created according to the Shears method [5].
The normal vagina is a complex structure made of connec-
tive and epithelial tissue, which in the upper two thirds
derives from the Müllerian ducts and which depends on
the paracolpos and pelvic walls through the connective
fibres lining the vaginal wall. Neovaginae do not have these
physiological support structures, and therefore prolapse may
be a problem.
The aim of this study was to determine sexual function
and anatomical outcome as described by the ICS POP score
after the creation of a neovagina according to Shears in a
young population with MRKH syndrome.
Patients and methods
Ethical consent for this study was obtained (KEK Bern,
Switzerland).
Between December 1998 and December 2011, 43 consec-
utive patients with MRKH syndrome underwent the surgical
formation of a neovagina as described by Shears performed by
two surgeons (MDM; ED) and their team. The study took
place in the Department of Gynaecology, Frauenklinik, Uni-
versity Hospital of Bern, Switzerland, a tertiary referral centre.
All patients were gynaecologically examined preoperatively
and received a thorough preoperative work-up including im-
aging of the pelvis and the upper urinary tract.
The surgical procedure was performed under general an-
aesthesia; peridural anaesthesia was inserted preoperatively to
ensure postoperative pain management and a broad spectrum
antibiotic was applied (amoxicillin/clavulanic acid 2 g).
The rudimentary Müllerian ducts were identified using
colposcopy as two dimples below the external urethral me-
atus and small 1 French Hegar dilators were inserted dilating
the ducts by carefully pushing and rotating the dilators that
were increased up to a size 15 each. The median bridge was
intersected using diathermy and a soft two-channel water-
filled vaginal prosthesis was inserted after careful haemo-
stasis. The vaginal prosthesis remained inside the neovagina
for 5 days and was then removed for the first time; the
patient was instructed to repeat this and reinsert the pros-
thesis after washing with tap water (Figs. 1, 2, 3, 4].
Immediate postoperative follow-up was performed after
2, 5 and 6 weeks. If wound healing was established the soft
prosthesis was exchanged to a rigid prosthesis and the
patient was advised to wear the prosthesis if she was not
having intercourse on a regular basis. Patients were fol-
lowed up 6 weeks after the operation and afterwards on a
yearly basis, the FSFI questionnaire in the patients’ native
language was distributed before the consultation in 2011
and the ICS POP score was also performed during the
follow-up visit in 2011.
Prolapse staging was performed using the ICS POP-Q in
the lithotomy position, semi-recumbent. Additionally, pelvic
floor contraction was digitally assessed using the Oxford
grading system [8] with 0 points corresponding to no levator
contraction and 5 points being the maximum possible vol-
untary levator contraction [9].
For statistical analysis, Graph Pad Prism version 5.0 for
Windows was used Graph Pad, La Jolla, CA, USA).
Results
Forty-three patients with the diagnosis of MRKH were
operated on and received a neovagina according to Shears.
In the majority diagnosis (n041) the leading symptom was
amenorrhoea. Two patients had tried to have intercourse,
which was not possible and that had led to a medical
consultation.
Fig. 1 Identifying the Muellerian ducts
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Median operating time was 95 min (range 55–140 min)
and median blood loss 80 ml (range 20–1,200 ml). In all
cases, it was possible to identify the Müllerian ducts. None
of the patients declined gynaecological examination, and a
full set of ICS POP score measurements could be obtained
in 36 patients.
Three patients had to be reoperated on owing to stenosis
of the introitus that had to be surgically revised under
general anaesthesia. Complete epithelialisation of the neo-
vagina occurred after a median of 18 weeks (range 9–
23 weeks). In 1 patient, the use of the vaginal prosthesis
remained unclear and she was seen 14 months after her
surgery as she was unable to reinsert the prosthesis. The
neovagina was obliterated and she received a rectosigmoid
vaginoplasty. Creation of a perineal cavity for vaginal re-
placement was performed using a simultaneous approach
through the abdomen and the perineum.
Table 1 summarises the demographic data, POPQ and
sexual function, as determined by the FSFI questionnaire.
One patient showed a small stage II rectocele that was
asymptomatic. Oxford grading of the pelvic floor contrac-
tion was 4 in median (range 2–5). Thirty-seven of the
patients were sexually active and filled in the FSFI; 6 were
inactive and declined to fill in the questionnaire. The three
patients with stenosis of the introitus complained of pain,
but this was resolved after surgical correction. There were
no patients with persistent dyspareunia, but the patient with
rectosigmoid vaginoplasty complained of excessive mucous
secretion.
Discussion
In patients with MRKH, prolapse of the neovagina that was
created either surgically or non-surgically has been reported
in the literature, although the incidence is not known. The
majority of cases were previously treated with bowel vagi-
noplasty [10].
Fig. 2 Dialatation of the Muellerian ducts
Fig. 3 Removing the midline septum
Fig. 4 Final vaginal length
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Edmonds [11] describes in a review 11 papers in which
the outcome of 179 patients with bowel neovagina was
described. Of those, 9 patients had a subsequent neovaginal
prolapse. Case reports of neovaginal prolapse following
surgical or non-surgical interventions for the creation of a
neovagina have been reported in the literature, e.g. after
mechanical dilatation, 1 case after the McIndoe procedure
and another after William’s vaginoplasty [12]. It is unclear
why intestinal neovaginae tend to prolapse as the intestinal
segments maintain their original vascular support and con-
nective tissue [10]. Prolapse is probably caused by loosen-
ing of the paravaginal supporting tissue, which is not the
same as in natural vaginae.
Of interest, no cases of neovaginal prolapse after laparo-
scopic or open Vecchietti procedures have been reported.
In the current study, symptomatic prolapse was not yet
detected 8 years after neovagina creation. It will be of
interest what happens to the pelvic floor and its organs
including the vagina and sexual health when the patients
described in this study are ageing as the Shears neovagina
creates an epithelial pouch that consists of only a thin sub-
mucous layer and does not have solid structures of connec-
tive fibres linking the endopelvic fascia.
The current study shows long-term data regarding sexual
function in a large group of female patients who received a
neovagina according to Shears owing to vaginal absence in
MRKH syndrome. Eighty-six percent of patients were sex-
ually active, and in these patients pain was not a major issue,
lubrication was considered adequate by the patients despite
not having an additional lining of the vagina, as suggested
by other authors who used amnion vaginoplasty [1].
The total vaginal length and the perineal body was ap-
propriate at 9 cm and 3 1 cm respectively. A large epidemi-
ological study of gynaecological patients with a natural
vagina reported a mean total vaginal length of 9.6 cm and
a mean genital hiatus of 2.9 cm [13]. However, anatomy and
function of the vagina are not synonymous and the relation-
ship of these measurements to sexual function is unknown.
The question of vaginal capacity and length is relevant to
pelvic reconstructive surgeons; the challenge of reconstruc-
tive surgery in prolapse patients is to restore function
through the correction of anatomical defects. Creating a
new vagina per se is a great challenge [14, 15].
Various reports about the creation of neovaginae using
different approaches are described. D’Alberton and Santi
[16] emphasises the functional approach of creating a neo-
vagina by the repetitive efforts of sexual intercourse, which
can succeed in creating a neovagina. In our group, 2 patients
had repetitively tried to have intercourse, but these trials
were not successful.
Trials with a partner or self-dilatation may be dangerous.
Even urethral penetration may occur, with its serious conse-
quences such as urethral injury, infections and incontinence
[17]. We may assume that only a few specialists support this
approach to the treatment of MRK syndrome, as other, most
likely more effective surgical treatments are available.
The Williams vaginoplasty [18], the McIndoe operation
[19], the Davydov procedure [20] and the Vecchietti method
[21] are frequently used. Some data regarding sexual func-
tion are available: a recent study analysing 25 sexually
active patients after the modified Vecchietti procedure [22]
found similar results concerning sexual function using the
same FSFI questionnaire as the current study, but our data
are slightly in favour of the Shears vagina with less pain.
This may be explained by the differing techniques with the
modified Vecchietti placing two tension threads through the
anatomically vaginal place coming from the perineum. With
the perineum being a sensitive place for dyspareunia [23]
this may explain the difference. After modified Vecchietti,
Czsermely et al. [22] found higher scores for orgasm, with
4.6 compared with 3.5 in our study. At a maximum of
26 years, patients were older in the Vecchietti study [23]
than in the current study.
Table 1 Demographic data, prolapse and sexual function. Demo-
graphic data and POPQ data are given as median and range, FSFI
results as mean±SD
Parameter Data
Demographic data
Age at operation (years) 17 (14–22)
Age at follow-up (years) 25 (18–29)
BMI 21 (19–29)
Follow-up interval (months) 97 (8–123)
POPQ
Stage 0 (n) 31
Stage 1 (n) 11
Stage 2 (n) 1
Aa −2.5 (−1 to −3)
Ba −2 (0 to −3)
C na
GH 4 (2.5 to 6)
PB 3.1 (0.9 to 4.5)
Tvl 9 (6 to 12)
Ap −2 (−0.5 to −3)
Bp −2 (−1.5 to 3)
D −5 (−3 to −9)
FSFI scores (mean ± SD)
Total 27.2 (24 to 28)
Desire 5.083 (4.8 to 5.3)
Arousal 4.472 (4.03 to 4.9)
Lubrication 4.67 (4.36 to 4.97)
Orgasm 3.47 (3.05 to 3.9)
Satisfaction 2.23 (1.9 to 2.65)
Pain 5.56 (5.37 to 5.54)
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Allen et al. [24] investigated psychosexual outcomes in
patients after the laparoscopic Davydov procedure with
lower FSFI scores for desire, orgasm and pain resulting in
poorer sexual function; however, this study [24] included
only 6 patients.
One strength of the current study is that we used validat-
ed tools such as the FSFI and the ICS POP score to evaluate
sexual function, vaginal length and prolapse. Another
strength is that this study involves a large group of patients;
the population of patients with a neovagina is rather stable
and we have long-term follow-up data available. This will
probably help to obtain data in an ageing group of patients
with MRKH syndrome and a neovagina.
A weakness of the study is that we have not enquired
about sexual orientation in this group of young patients;
however, we do not consider this a major draw-back, but
rather an aspect of missing data that will be collected in the
future. Another weakness is that we cannot compare sexual
function before and after the surgical intervention as we are
used to doing. This is because of the background of the
MRKH syndrome that does not allow patients to have
penetrative vaginal intercourse before the creation of the
neovagina. Two patients had tried to have intercourse, and
failure had led to diagnosis; however, assessment of sexual
function is not possible in this situation.
It is difficult to say which procedure is best for the
patient; in the 21st century, minimally invasive procedures
with determined organ outcome must be favoured [25–27].
The function of the vagina is to have sexual intercourse, and
studies focussing on neovaginal function must also deter-
mine sexual outcome.
With the current study including a large number of
patients and long-term follow-up we may conclude that the
neovagina according to Shears is a valuable option for
patients with Mayer–von Rokitansky–Kuster–Hauser syn-
drome. Currently, prolapse is not yet an issue, but may
become one in the future. The patients’ compliance during
the postoperative period using the vaginal prosthesis is
essential and should be recommended as long as the patient
is not yet having regular intercourse.
Despite this study presenting long-term results, we do not
know what is going to happen to the pelvic floor and the
incidence of prolapse when these patients grow older [28],
and longitudinal studies are currently being undertaken to
evaluate pelvic floor and sexual function, prolapse and
incontinence in patients with neovagina according to Shears
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